INTRODUCTION
The presence of immunoglobulin (Ig)' moieties on the surface of small lymphocytes has been shown by different methods. Those lymphocytes bearing surface Ig Received for publication 10 September 1971 and in revised form 27 December 1971.
'Abbreviations used in this paper: Ig, immunoglobulins; WM, Waldenstrbm's macroglobulinemia.. in sufficient amount to be evidenced by direct immunofluorescent staining of living cells (1) (2) (3) (4) are presumably bone marrow-or bursa-derived (B) cells (5) (6) (7) .
The main cytological feature of Waldenstrdm's macroglobulinemia (WM) is the pleomorphic character of the "lymphoid" proliferation. Monoclonal IgM is demonstrated by immunofluorescence in the cytoplasm of several types of cells belonging to the lymphocytic and plasmacytic categories (8, 9 ). However we have found that in most patients a strikingly low percentage of the lymphoid proliferating cells displayed intracytoplasmic IgM positivity. Indeed, in most marrow and node samples of 38 studied patients, the majority of lymphocytic cells was not stained whereas most plasma cells were positive, and we have postulated that those lymphocytes without detectable intracytoplasmic IgM may bear membrane-bound monoclonal IgM (9) . The present study was undertaken in 25 patients in order to evaluate this hypothesis.
METHODS
Rabbit antisera to purified K-or X-chains were selected for their reactivity with both Bence Jones proteins and IgG, IgA, and IgM proteins of the corresponding light chain type. Antisera to purified normal IgG and to monoclonal Ig of the three main classes or their heavy chains were selected for their ability to react both with the Fc fragment and with nonidiotypic determinants located on the Fd segment. The selected antisera to Py, I.L, a, K, or Xchains were pooled and rendered monospecific by adsorption on suitable antigens coupled to Sepharose 4 B (Pharmacia Fine Chemicals, Inc., Piscataway, N. J.) by cyanogen bromide, in order to avoid soluble complexes. Specificity was carefully controlled by double diffusion and, after labeling, by immunofluorescence on fixed smears of cells from pa-tients with myeloma and macroglobulinemia of known class and type.
Peripheral blood lymphocytes were isolated by Ficolltriosil (Pharmacia Fine Chemicals, Inc.) gradient centrifugation (10) . The separation of the marrow white cells and the washing of cell suspensions were performed as previously described (9) . The procedures used for the detection of intracytoplasmic Ig by fluorescein-conjugated antisera have been previously described (9) . The preparation of rhodamine conjugates and the immunofluorescent study of living cells in suspension were performed according to Pernis, Forni, and Amante (2) . In order to avoid pinocytosis, the staining was effected at 4°C and in the presence of 1 per 1000 sodium azide. Identification of lymphoid cells and counting of positive cells required alternative examination of each field in phase contrast and in ultraviolet light. In order to study both surface and intracytoplasmic IgM, the suspensions stained by rhodamine or fluorescein-labeled antiserum to ju were flattened on slides using a cytocentrifuge, fixed, and stained again by the same antiserum coupled to the alternate fluorochrom. A Leitz
Orthoplan microscope equipped with an Opak-Fluor vertical illuminator (E. Leitz GMBH, Wetzlar, Germany) was used with selective combinations of filters (2) . Two types of experiments were performed with trypsinized cells. (a) Marrow and blood lymphocytes were stained in the cold and washed as described above. A sample was examined and the cells were then treated with trypsin, washed three times, examined, and incubated at 37°C. 
RESULTS
In all bone marrow samples of the 25 studied patients, "lymphoid" cells were shown to carry monoclonal IgM on their surface. These cells were stained by antisera to a-chains and to K-(19 patients) or X-(6 patients) chains. The (Fig. 2) .
Positivity for membrane IgM was expressed by the presence of numerous fluorescent spots which were distributed on the entire surface of cells. The number of fluorescent spots, their size and intensity of brightness varied greatly from cell to cell in a given marrow sample (Fig. 1) The antisera used in this study were shown to be monospecific at the level of sensitivity of the immunofluorescence method and were devoid of detectable contaminants such as heterophile antibodies since they did not stain the surface of lymphocytes of patients with sex-linked agammaglobulinemia (11) .
The IgM molecules detected on the lymphoid cells of the patients with WM were monoclonal in nature. 
